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[57] ABSTRACT

There is disclosed a nutsch filter having blades fitted to
a central, vertically positioned hollow shaft by a hollow
arm, the blades having a plough-like cutting edge and a
spatula-like bottom surface acting in the opposite move-
ment direction. A discharge pipe, arranged concentri-
cally to the hollow shaft, is axially displaceable. The
discharge pipe is moved upwards against a cover for
sealing the filter casing. The filtration or resuspension
or drying of the filter cake takes place in this position. In
order to discharge the compressed filter cake, the upper
edge of the discharge pipe is set by the blades to the
level of the paring or skimming process. Paring of the
filter cake and conveying of the pared mass into the
central discharge pipe opening takes place in a single
operation by means of the blades. On drying, hot air or
a hot fluid is passed through the cavities of the arm as
well as the parts connected thereto.

18 Claims, 5 Drawing Figures
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1
PRESSURE FILTER

BACKGROUND OF THE INVENTION

The invention relates to an improved pressure filter
having a casing with a filter arranged therein having a
filter material carrier and a conveyor. The conveyor is
located on an arm that is axially displaceable and rotat-
able about a vertical axis. Filter cake that is collected on
the filter is conveyed into a centrally, downwardly
directed discharge pipe. _

Pressure filters of this type are known as nutsch filters
and are used for separating suspensions that can be
moderately or easily filtered. Such a nutsch filter is
described, for example, in Swiss Pat. No. 441,230. In the
patent there is shown a nutsch filter having a casing
with at least one filter material carrier arranged therein.
With the aid of a separate conveyor, the filter cake
collected on the filter is conveyed into a discharge pipe
arranged concentrically to the vertical casing axis. The
discharge pipe is connected to the conveyor in such a
way that the pipe necessarily participates in all the ver-
tical movements of the conveyor. The discharge pipe
separated from the conveyor only for cleaning and
inspection purposes. When such filters are used as
nutsch filters, the lower end of the discharge pipe is
tightly sealed during the suction filtration process, so
that no filter mass can run out. On initially charging
filter mass into the pressure filter, as a result of acciden-
tal overfilling of the device, filter mass can pass into the
upper free opening of the discharge pipe and cause

stoppages. In addition, the relatively large volume of

the discharge pipe has a disadvantageous effect during
suction filtration, because the air contained therein 1s
compressed and leads to difficultly controllable pres-
sure conditions. This compression is disadvantageous
because the air volume of the discharge pipe is of the
same order of magnitude as that of the remaining filter
chamber. , |

In another known filter means described in West
German Offenlegungsschift No. 31 36 773, the lower
end of the discharge pipe is closed by a valve, but this
point on the pipe is exposed to a high degree of contami-
nation and, due to the filter cake residues deposited
there, often leads to stoppages. In this known filter
means, paring or skimming knives are provided on a
rotary arm and pare or skim the solidified filter cake
outwards or in arrow-like manner to either side, so that,
as a function of the alignment of the rotating knives, the
material is either thrown outwards or to either side of
the knives. The piled-up filter mass must then be con-
veyed to the central removal opening on the filter m a
separate operation, while reversing the rotation direc-
tion of the arm and using transfer blades, which are also
fixed to the arm, but are functionally separated from the
knives.

Apart from such nutsch filters providing for central
discharge of the filter cake, nutsch filters are known
providing for a lateral discharge of the filter cake, par-
ticularly using screw conveyors. Although known
nutsch filters of this type have proved basically satisfac-
tory in operation, they need improvement on the basis
of modern constructional ideas, particularly for facili-
tating the operation and maintenance of the system. The
screw conveyors have proved particularly complicated
and prone to faults.
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2
SUMMARY OF THE INVENTION

The present invention is directed to an improvement
in known nutsch filters having a central discharge in
such a way that the uniformity of the working result,
the operational reliability, and the ease of maintenance
of the system are increased, while ensuring an at least
equivalent reliability. The present invention is directed
to a nutsch filter with a casing, a filter arranged therein
having both a filter material and a conveyor, the con-
veyor being located on an arm that is axially displace-
able and rotatable about a vertical axis and conveying
filter cake collected on the filter into a centrally, down-
wardly directed pipe where the pipe is axially displace-
able with respect to the arm during operation and the .
upper end of the discharge pipe is closed with a closing
means.

As a result of having the downwardly directed pipe
axially displaceable with respect to the arm during op-
eration and having the upper end of the discharge pipe
closed with a closing means, a simple and reliable cen-
tral discharge is achieved, which is particularly appro-
priate for many applications. Through the upwardly
movable discharge pipe and the possibility of closing it
on the inflow side, the risk of an overflow occurring
during filling is reliably prevented. Due to the reduced
air volume, it is easier to control the pressure conditions
in nutsch filters. By combining the hitherto separate
paring and conveying means for the filter cake, a sur-
prisingly advantageous combination is obtained, which
not only increases the efficiency of the system, but also
greatly simplifies its operation and maintenance. A fur-
ther vital advantage of the present invention is the abil-
ity to compress the filter mass with the aid of blades
prior to the actual filtration process, after filtration, to
detach the compressed filter cake in a simple and sub-
stantially complete manner from the filter bottom. The
compression process can be adjusted by setting the axial
pressure on the blade arm, enabling the degree of com-
pression to be very sensitively adjusted before the start
of filtration. With the aid of blades, the filter cake, if
necessary, can be resuspended in a solvent or rinsing
agent and this can be followed by a further filtration
process. The maintenance of the nutsch filter of the
present invention can be carried out by standard wash-

ing processes as it is much easier and faster to clean the
blades than to clean the screw or belt conveyors. The
present device also causes a considerable reduction 1n
the susceptibility to faults caused by jammed filter mate-
rial, as occurs on the bearings of screw or belt convey-

OIS.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in greater detail hereinaf-
ter relative to non-limitative embodiments and the at-
tached drawings, wherein:

FIG. 1is a diagrammatic sectional representation of a
filter press according to the invention with the material
to be filtered introduced thereinto;

FIG. 2 is 2 diagrammatical sectional representation of
the press according to FIG. 1 in the discharge position;
FIG. 3 is a section through line III—III in FIG. 2;

FIG. 4 is a plan view of the blades; and

FIG. 5 is a block circuit diagram of a control circuit.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The filter press depicted in FIGS. 1 and 2 has a cylin-
drical casing 1 with a circular casing bottom 2. Casing

bottom 2 1is centrally provided with an opening,
through which a vertically displaceable discharge pipe

3 passes from below into the interior of the casing.

A carrier grating 4 with a filter material carrier S is
supported on casing bottom 2. Finally, a filter 6 i1s
placed on carrier 5. Between the support grating 4 or
filter material carrier 5§ on the one hand and the dis-
charge pipe 3 on the other are provided packings 7,
which can, for example, be constructed as packing
glands. Below the filter material carrier § is provided
the drain for the liquid which has collected there (not
shown).

The upper termination of casing 1 1s formed by a
cover 8 with a centrally arranged, sealed bearing 9. A
hollow shaft 10 is passed in axially displaceable and
rotary manner through bearing 9. Hollow shaft 10 is
connected to corresponding drive means 11, e.g. elec-
tric motors or hydraulic adjusting elements.

At its lower end, hollow shaft 10 passes inic a pipe
arm 12, which is positioned radially with respect to
casing 1 of casing bottom 2. On pipe arm 12 are pro-
vided vertically directed, tubular blade holders 13a-g,
which pass at their lower end into blades 14a-g. The
upper part of hollow shaft 10 is provided with fluid
connections 15 through which a heating medium, e.g.
‘hot air, hot water, or some other suitable fluid is passed
10 pipe arm 12, blade holders 13e2-g and blades 14a-g.
The heating medium flows in a closed circuit manner
within this system. At connections 15, hot air 1s supplied

and cooled fluid which has passed through the afore-

mentioned circuit i1s removed.
A connecting rod 16 passes approximately coaxially
within the hollow shaft 10 and is connected at its upper
end to second drive means 17 for producing a lifting
motion and whose lower end is connected to the dis-
charge pipe 3. Driven by the second drive means 17, the
upper end of the discharge pipe can be brought, with
the aid of connecting rod 16, into the desired vertical
position, as will be described in greater detail hereinaf-
ter. The discharge pipe 3 does not perform rotary or
lifting movements of the pipe arm 12 connected to hol-
low shaft 10, or of blades 14a-g. By use of control
means (not shown) between the first and second drive
means 11 and 17, it is ensured that the lifting movement
of hollow shaft 10 and the parts connected thereto and
the discharge pipe 3 are matched with one another, e.g.
take place synchronously.

Details of the blades 14a-g are explained hereinafter
relative to FIG. 3. On a box 18 projecting downwards

in movement direction A is provided a base 19, which is

lowered in movement direction A with respect to the
horizontal by an acute angie of a few degrees, e.g. 5° to
10°. This leads, on the one hand, to formation of a cut-
ting edge 20 acting in movement direction A and, on the
other hand, a spreading or pressure surface formed by
base 19, which moves the blades in the opposite direc-
tion B.

FIG. 4 is a plan view of blades 14a—g shown in FIGS.
1 and 2. Blades 14a to 144 on one arm-half are arranged
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on the diametrically opposite arm-half have a corre-
sponding radial spacing from one another, but are ar-
ranged in the gaps of the first arm-half. On rotating pipe

4

arm 12, there is consequently a complete covering of
the bottom surface by the cutting edges 20 of blades 14a
to 14g. |

As can be further gathered from FIG. 4, cutting
edges 20 of blades 14a-g are slightly curved in the plane

of the filter bottom or filter cake, in order to ensure a
completely satisfactory transfer of the discharged mate-

rial to the center of the casing when arm 12 is moved in
direction A. The removed material is in each case
passed from one blade to the next-following inner blade
until being passed by the innermost blade into the open-
ing of discharge pipe 3.

As shown in FIG. 3, blades 14 are constructed in a
slightly upwardly tapering manner starting from cutting
edge 20. This leads to the formation of a conveyor
member 26, which deflects the pared or skimmed mate-
rial in the desired direction. This function is aided by
the construction and alignment of cutting edges 20 or
the conveyor members as shown in FIG. 4. Thus, cut-
ting edges 20 and with them the conveyor members 26
have a curved radius (see FIG. 3) that approximately
corresponds to the radius of arm 12. With respect to
arm 12, cutting edges 20 slope at an angle of a e.g. 60°
to 70° . This measure ensures the desired function of
paring or skimming while simultaneously conveying the
pared or skimmed material fowards the center of the
filter.

Surprisingly the aforementioned construction of the
blades is adequate for the completely satisfactory paring
and conveying of the filter cake material towards the
center of the filter device into the opening of discharge
pipe 3. Thus, neither separate paring and conveying
means are provided, nor are separate operations neces-
sary for the same. Instead the filter cake is pared and
conveyed by the same means, and in the same operation.

The material to be treated is introduced through a
filling opening 27 in cover 8. As shown in FIG. 1, dis-
charge pipe 3 is drawn completely upwards, in which
position the upper opening of pipe 3 1s closed by a cover
21 fitted to arm 12 and by packings 30, so that even in
the case of accidental overfilling of the system, no mate-
rial can flow into the discharge pipe. Thus, the cover 21
acts as a closing device, which tightly seals the inner
area of the filter from the outside. The cover can be
replaced by a slide member or some other closing de-
vice that is not sensitive to contamination. With the aid
of the aforementioned connecting rod 16, the discharge
pipe 3 can be displaced axially relative to arm 12, in
order, in this simple manner, to close the discharge pipe
opening or to open it again for the subsequent discharge
of the filter cake.

The filled material 1s then compressed by base sur-
faces 19 of blades 14 by rotating arm 12 in the direction
of arrow B, hollow shaft 10 being continuously lowered
by the first drive means 11. However, lowering can also
take place in a step-wise manner. Finally, the degree of
compression of a filter material can be very accurately
adjusted with the aid of the measure described hereinaf-
ter.

For this purpose, in a particularly advantageous man-
ner and by using a control circuit shown in block dia-
gram form in FIG. §, a control element 24 is influenced
by means of a power measuring device 22 on drive
motor 23 for hollow shaft 10, so that the element affects
the vertical adjustment of arm 12 in a load-controlled
manner. The value determined by the power measuring
device is compared with an adjustable desired value in
a comparator 25, located between power measuring
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device 22 and control element 24. Control element 24 is
influenced for the vertical movement of arm 12 as a
function of the comparison result.

The subsequent filtration process takes place in a per
se known manner by producing overpressure In the
upper part of casing 1 or by producing an underpressure
below the filter material carrier 5. In addition, both
these methods can be combined. During this stage, the
discharge pipe remains in the upper, closed position as
shown in FIG. 1, cover 21 sealing the inner area of the
filter at the discharge pipe inlet, so that the relatively
large air volume within the discharge pipe 3 no longer
has a disadvantageous effect during the pressure build-

up.

At the end of the filtration process, the compressed -

filter cake on filter 6 is discharged in the manner de-
scribed hereinafter. As shown in FIG. 2, initially the
discharge pipe 3 is removed from arm 12 with the aid of
connecting rod 16, as well as the cover 21 connected
thereto, and lowered to the upper level of the filter cake
25. so that the removed material can be conveyed into
the upper opening of the discharge pipe. Arm 12 is then
rotated in direction A. As a result of the controlled
lowering of arm 12 on to filter cake 25, the blades 14
peel off the filter cake layer by layer and convey the
removed material to the center and into the opening of
discharge pipe 3. During this process, discharge pipe 3
is continuously lowered together with arm 12.

Alternatively and prior to this process, the filter cake
can be suspended with the discharge pipe closed and
accompanied by the addition of washing liquid from a
spray tube 28. Arm 12 thereby performs the same move-
ments as for the removal process.

With the discharge pipe 3 closed, the suspended mass
can also undergo a drying process, for which purpose
~ the arm is moved in the manner described hereinbefore

in direction A. In addition, using the fluid connections
15 a heating medium is supplied, which circulates in arm

- 12 and in the parts connected thereto. This leads to a

particularly effective heating of the inner area or the

- -material to be filtered and dried, because the surface

used for heating purposes is considerably enlarged com-
pared with known filters of this type.

What is claimed 1s:

1. A nutsch filter which comprises:

(a) a casing having a cover and a casing bottom with
an aperture in the center of the bottom;

(b) a filter located within the casing;

(c) a discharge pipe with an opening at the upper end
of the pipe, said discharge pipe passing through the
aperture in the casing bottom, and said discharge
pipe being axially moveable with respect to the
casing;

(d) conveyor means within the casing for conveying
the material of a filter cake in the direction of the

~ center of the casing and into the upper opening of
the discharge pipe, said conveyor means including
an arm and a plurality of conveyor members lo-
cated on the arm, said arm extending radially in the
casing and attaching to a hollow shaft passing
through the cover of the casing, said hollow shaft
being capable of rotating and moving axially with
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respect to the casing, and said arm including on the

lower side thereof a closing device for tightly seal-

ing the upper opening of the discharge pipe when
the discharge pipe strikes the lower side of the
conveyor arm; and
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(e) first drive means for rotatably and axially moving

the hollow shaft with respect to the casing.

2. the nutsch filter of claim 1, wherein the closing
device is a cover attached to the lower side of the con-
veyor arm, said cover having an edge overlapping the
upper end portion of the discharge pipe when the dis-
charge pipe contacts the cover. -

3. The nutsch filter of claim 1, further comprising
packings that are located between the bottom of the
casing and the discharge pipe.

4. The nutsch filter of claim 3, wherein the packings
are packing glands.

5. The nutsch filter of claim 1, wherein the conveyor
member includes a vertically directed holder, the upper
end portion of said holder being connected to the con-
veyor arm, and said holder having paring means at the
iower end thereof for paring the fiiter cake.

6. The nutsch filter of claim 5, wherein the holder, the
paring means, and the arm are hollow, said hollow
spaces of the holder, paring means, and arm being inter-
connected and connected to the hollow shaft, said
upper part of the shaft having fluid connections. |

7. The nutsch filter of claim 6, wherein the first drive
means can rotate the arm in clockwise and counter-
clockwise directions and wherein the paring means of

‘the conveyor member has a blade curved within the

plane of the filter, said blade having a base that 1s down-
wardly directed with respect to the horizontal such that
the base forms a cutting edge.

8. The nutsch filter of claim 7, wherein the radius of
curvature of the blades has a length substantially similar
to the length of the arm radius.

9. The nutsch filter of claim 7, wherein the blade has
a paring edge that defines an acute angle with respect to
the main axis of the arm.

10. The nutsch filter of claim 5, wherein spaces of
uniform length separate the blades on each half of the
arm, the blades on the first half of the arm being ar-
ranged such that the location of the blades corresponds
to the spaces of the second half of the arm.

11. The nutsch filter of claim 1, wherein the discharge
pipe is axially adjustable by means of a connecting rod
coaxially within the hollow shaft, the lower end of the
connecting rod contacting the discharge pipe, and
wherein the connecting rod is capable of moving the
discharge pipe axially with respect to the arm, said
connecting rod being actuated by a second drive means.

12. The nutsch filter of claim 11, wherein the first
drive means and the second drive means are connected
to each other by a control device to provide for syn-
chronous lifting movements of the hollow shaft and the
discharge pipe when the discharge pipe strikes the
lower side of the conveyor arm. |

13. The nutsch filter of claim 1, wherein a power
measuring device is connected to the first drive means
and to a comparator, said comparator receiving the
desired value of pressure on the filter and wherein the
output of the comparator is led to a control element
effecting the vertical adjustment of the conveyor arm in
a load-controlled manner.

14. The nutsch filter of claim 1, wherein a spray tube
is located in the upper part of the casing between the
conveyor arm and the cover.

15. A nutsch filter which comprises:

(a) a casing; | |

(b) a filter arranged within said casing, said filter

containing a filter material carrier;
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(c) conveyor means located on a pipe arm wherein
the conveyor means includes a plurality of holiow
blades, each of said blades having at least one par-
ing or cutting edge, said paring or cutting edge and
the associated blades forming a conveyor member
acting in the direction of the center upon rotation
of the pipe arm, said pipe arm being axially dis-
placeable and rotatable about a vertical axis and
being fixed to a hollow shaft such that the hollow
shaft, the pipe arm, and the blades form a common
line system for a fluid heating system, and wherein
the conveyor members constitute the sole convey-
ing means such that both paring of the filter cake
by the paring edge and conveying of the pared
matertal 1n the direction of the center take place by
rotation of the arm in the same rotation direction;
and

(d) a centrally, downwardly directed discharge pipe
into which the filter cake collected on said filter is

10

15

20

29

30

35

45

50

55

60

65

8

conveyed by the conveyor means, said discharge

pipe having an upper end and a lower end and

being axially displaceable with respect to the arm

during operation, said upper end being closed with
closing means. .

16. The nutsch filter of claim 15, wherein said dis-

charge pipe 1s axially adjustable by means of a connect-

ing rod guided within said hollow shaft.
17. The nutsch filter of claim 15, wherein the blades

are connected to said pipe arm by means of tubular
blade holders.

18. The nutsch filter of claim 15, further comprising
drive means for the rotary movement of said hollow
shaft, wherein a power measuring device is connected
to said drive means and via a desired value comparator
is connected to a control element for the axial adjust-
ment of said hollow shaft and the parts connected

thereto.
s I > = a4
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